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The invention relates to a method for determining a mimotope sequence for a receptor comprising the steps of: a) providing a library 
of test sequences; b) determining the activity of each test sequence of the library towards the receptor; c) identifying a test sequence 
comprising at a certain position a building block which, according to the results of step b) is favored at said position; d) providing a next 
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test sequence witti selected building blocks; e) determining the activity of each test sequence of the library provided in step d) towards the 
receptor, f) identifying a test sequence comprising at a certain position a building block which, according to the results of step e), is favored 
at said position; g) repeating steps d) - f) for the library of test sequences provided in step d), for a number of cycles sufficient for finding 
in step f) a mimotope sequence that gives sufficient activity towards the receptor. 
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Title: A method for determining, a mimotope sequence 

The invention relates to a method for determining a 
mimotope sequence . 

Nowadays, random diversity libraries are widely used 
to identify lead niolecules for diagnostics, pharmaca and 
vaccins. When the lead molecule is a peptide, the methods 
used for identifying the lead molecules are often referred to 
as pepscan methods . 

Pepscan methods have been known since the early 
eighties. The basic theory behind these methods is described 
in EP-A-0 138 855 and EP-A-0 190 205. 

Two pivotal aspects of screening of random diversity 
libraries are their size, i.e. how many different compounds 
are required to identify a lead molecule, and the method of 
optimization of the structure or sequence of the lead 
molecule. Most methods described in the literature seem to be 
based on the idea that the larger the random diversity 
library, the higher the chance of finding a good lead 
molecule . 

The aspect with respect to which the known methods 
are most divergent, is the method of optimization of the lead 
molecule. Once the random diversity library has been 
synthesized, it can be tested for its desired activity. Of 
course it is possible to simply choose as a lead molecule the 
member of the random diversity library that scores the 
highest value for said desired activity. However, most 
methods comprise steps for optimizing the structure of said 
member that shows the highest activity, in order to arrive at 
a lead molecule that shows an even higher activity. 

Minipepscan libraries, composed of only a few 
thousand peptides, have been used to identify lead molecules 
which were quickly optimized to molecules having an activity 
similar to that of molecules arrived at from starting from 
libraries composed of millions of compounds. This has been 
disclosed in Slootstra et al . , Molecular Diversity, 1 (1995b) 
87-96, and in Slootstra et al . , J. Mol . Recogn, , 10, 217-224 
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(1997). In these articles, it has been shown that small 
libraries in combination with pepscan-based optimization 
methods are a valuable tool in identifying and optimizing 
lead molecules. 

5 The present invention aims to provide an improved 

method for identifying and optimizing a lead molecule. 

It has been found that the objective improvement is 
achieved by starting from a library of known test molecules, 
evaluating the activity of said library, and by optimizing 
10 the structure of a few of test molecules showing the highest 
activity, by methodically replacing each building block of 
the structure of the test molecules with all other possible 
building blocks. 

Thus, the invention relates to a method for 
15 determining a mimotope sequence for a receptor comprising the 
steps of : 

a) providing a library of test sequences; 

b) determining the activity of each test sequence of the 
library towards the receptor; 

20 c) identifying a test sequence comprising at a certain 

position a building block which, according to the results 
of step b) , is favored at said position; 

d) providing a next library of test sequences, based on said 
test sequence identified in step c) , by replacing a 

25 building block at selected positions of the identified 

test sequence with selected building blocks; 

e) determining the activity of each test sequence of the 
library provided in step d) towards the receptor; 

f) identifying a test sequence comprising at a certain 

3 0 position a building block which, according to the results 

of step e) , is favored at said position; 

g) repeating steps d) - f) for the library of test sequences 
provided in step d) , for a number of cycles sufficient for 
finding in step f) a mimotope sequence that gives 

35 sufficient activity towards the receptor. 
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It has been found that the present method leads, in a 
convenient manner, to a mimotope sequence having a very high 
binding strength to the desired receptor. In some cases, 
where the exact epitope (i.e. the partial sequence of an 
antigen, that provides binding to an antibody) is known, the 
pi^esent method has been found to lead to the exact structure 
of the epitope in only a few steps. 

According to the invention, a mimotope sequence for a 
receptor is determined. In this context, a mimotope sequence 
is defined as a molecule that shows a certain, minimal, 
desired activity in the presence of a given receptor. An 
example hereof is the determination of the epitope sequence 
of an antigen for a certain antibody. However, in some cases 
it may be sufficient if the exact epitope is mimicked and 
that .a slightly less binding strength of the found molecule 
to the receptor suffices. 

The mimotope sequence will be a molecule that is 
composed of a number of building blocks, wherein the number 
and order of building blocks controls the properties of the 
molecule. Examples of types of mimotope sequences that may be 
determined according to the invention include peptides, 
possibly having steroid or saccharide- like structures 
connected thereto, saccharides, DNA (oligonucleotides) , and 
PNA (peptide-like nucleic acids) . Thus, the building blocks 
will be chosen from the groups of amino acids (both natural 
and non-natural amino acids),- monosaccharides, and 
nucleotides . 

The receptor for which a mimotope sequences is 
determined according to the invention may be any compound, 
composition, microorganism, or tissue sample towards which 
one of the types of mimotope sequences may show some activity 
that can be measured, such as a binding activity. Suitable 
examples of receptors include antibodies (both monoclonal and 
polyclonal), proteins, such as enzymes, cells, hormone 
receptors, and micro-organisms. 
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The first step in a method according to the invention 
is the provision of a library of test sequences. Of course, 
these test sequences are composed of the same type or class 
of building blocks as the objective mimotope sequence. 
Preferably, the test sequences are known in that, although 
they may be randomly chosen, their composition and structure 
is known. This may be accomplished by generating, for 
instance by hand or by computer, a number of sequences and 
synthesizing the sequences thus obtained. It is also possible 
to derive the library of test sequences from a compound which 
is known to have a favorable activity towards the receptor. 
In principle, any known manner of selecting test sequences to 
make up the library is suitable. 

The length of the test sequences is dependent on the 
nature of the building blocks constituting the sequences, and 
on the nature of the receptor and the desired activity 
towards said receptor. For most purposes, a length of between 
3 and 2 0 building blocks will be suitable. 

The number of test sequences constituting the library 
will be large enough to provide sufficient data to come to a 
good mimotope sequence in an acceptable number of 
steps/cycles. On the other hand, said number will be small 
enough to assure that the data obtained can be handled quite 
conveniently. Usually, the number of test sequences in the 
library will lie between 500 and 100,000, preferably between 
1, 000 and 10, 000 . 

After the desired number of test sequences is 
generated, said test sequences may be synthesized. This may 
be done in any known manner, for instance as has been 
described by Slootstra et al . in Molecular Diversity, 1 
(1995b), 87-96. Of course, it is also possible to make use of 
a library which is already available, for. instance because it 
has been used in a previous run of the present method. In 
that case, the test sequences will not have to be 
synthesi zed . 
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For reasons of convenience, the test sequences are 
preferably synthesized using a minicard or a flat support 
medium as has been described in Dutch patent application 
10.019703. 

5 The next step of a method according to the invention 

is the determination of the activity of each test sequence of 
the library towards the receptor. The manner wherein this 
determination is carried out will depend on the specific 
interaction between mimotope sequence and receptor that is 

10 aimed at, and on the nature of the receptor and the building 
blocks of the mimotope sequence. For instance, when the 
desired activity is a binding of the mimotope sequence to the 
receptor, and the mimotope sequence is a peptide and the 
receptor is a monoclonal antibody, the determination may 

15 suitable be performed in an ELISA test, either in solution or 
on a solid support. Other suitable methods of determining the 
activity include BIACORE and AFM (Atomic Force Microscope) . 
The skilled person will be able to choose a suitable manner 
of determination of the activity, given a certain receptor 

2 0 and nature of the mimotope sequence. 

From the results of the determination of the 
activities of the test sequences of the library, at least one 
test sequence will be chosen to form a basis for the 
remaining steps of the present method. Said at least one test 

2 5 sequence is, in accordance with the invention, chosen by 

identifying at a certain position a building block which, as 
appears from the results of the determination of the 
activity, is favored at said position. In this regard, by the 
phrase "at a certain position a building block which is 

30 favored at said position" is meant that test sequences having 
at said position said building block show a high activity 
towards the receptor, relative to other activities found. 

It is possible that the at least one test sequence 
which is identified was tested for its activity towards the 

35 receptor and showed itself a high activity, relative to other 
activities found. 
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It is also possible that the at least one test 
sequence which is identified, was in itself not tested. This 
can be explained as follows. .For instance, it may have been 
found that a test sequence having at position 2 building 
5 block A shows a very high activity towards the receptor. It 
may further have been found that a test sequence having at 
position 4 building block B also shows a very high activity 
towards the receptor. The at least one test sequence to be 
identified may then be a sequence comprising building block A 

10 at position 2 and building block B at position 4. However, it 
may -very well be that this sequence itself had not yet been 
evaluated for its activity towards the receptor. 

Generally, the number of test sequences identified 
for basing the remaining steps of a method according to the 

15 invention on will be between 1 and 150. A higher number of 
test sequences chosen will lead to better results, but will 
be relatively more cumbersome to handle. Preferably, said 
number will be between 1 and .25. The skilled person will be 
able to decide on the number of test sequences chosen, 

20 dependent on the desired quality of the result of the method 
and the facilities available for carrying out the method. 

On the basis of the identified test sequences, a next 
library of test sequences is provided in a so-called 
replacement analysis. This is done by varying the building 

25 blocks at positions of the identified test sequences, i.e. by 
replacing a building block at selected positions of the 
.identified test sequence with selected building blocks. 

For instance, in its simplest form the replacement 
analysis is carried out as follows. In case the test 

30 sequences are dodecapept ides of natural amino acids, first, 
the building block at position one of one of the chosen 
dodecapept ides may changed into each of the twenty naturally 
occurring amino acids, leading to 20 new test sequences. This 
is repeated for each position of the dodecapeptide , leading 

35 to 20 * 12 = 240 test sequences. Among these .240 sequences, 
the original dodecapeptide will be present 12 times. This 
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procedure is repeated for each chosen dodecapept ide . Thus, a 
next library is obtained which comprises from 240 to 3600 new 
test sequences. 

More complex forms of this replacement analysis may 
5 be performed, for instance by allowing certain building 

blocks to be replaced by groups of building blocks (e.g. the 
replacement of one amino acid by two or more amino acids) . 
Usually, such a replacement by multiple building blocks will 
be used sparingly. Preferably, in at least one replacement 

10 analysis of the different cycles of the present method, at- 
leaat one building block is replaced by a group of building 
blocks. Care should be taken that in each replacement 
analysis not too many multiple building blocks are 
introduced, for then problems concerning the length of the 

15 sequence may arise. For the same reason, the multiple group 
of building blocks should preferably not be too long. The 
skilled person will, based on his experience in the field, be 
able to judge which size and number of multiple building 
blocks may be introduced. 

20 It is also possible to replace a building block by a 

void in the replacement analysis. That way, the sequence will 
become one building block shorter. It will be clear that not 
too many building blocks should be replaced by a void at the 
same time, as this could lead to an undesirably short (or no) 

25 test sequence. The skilled person will be able to judge when 
and at which position it is helpful to introduce a void into 
a test sequence. 

In addition, it is possible to allow the introduction 
of selected building blocks in the replacement analysis only, 

30 or to only replace building blocks at selected positions in 
the test sequences. Sometimes it is preferred to maintain 
certain building blocks at certain positions, e.g. in order 
to maintain a desired three dimensional structure of the test 
sequence. An advantage of this manner of performing the 

35 replacement analysis is that the total number of test 

sequences to be provided is limited. Generally, however, if 
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the building blocks at all positions of the test sequence are 
replaced by all possible building blocks, the test sequences 
having the desired three dimensional structure will also be 
provided. Again, it is within the skill of the artisan to 
5 judge in which cases it may be helpful to carry out a 

replacement at selected positions only. He will also be able 
to judge to which positions this may apply, and which 
building blocks may be used for the replacement and which 
building blocks may best not be used in the replacement (at 

10 certain positions) . 

The test sequences of the next library, which 
provided on the basis of the replacement analysis of the at 
least one identified test sequence, are tested for their 
activity towards the receptor. In case a test sequence is 

15 present among the test sequences of this library that shows 
sufficient activity towards the receptor, the method is 
completed and the desired mimotope sequence is obtained. It 
will be clear that it will depend on the type of activity, 
the receptor, the mimotope sequence, and the objective 

2 0 application of the mimotope sequence, whether a certain 

activity is regarded sufficient. Given the circumstances, the 
skilled person will be able to choose a threshold for a 
desired activity. 

In case none of the test sequences shows sufficient 

25 activity towards the receptor, another cycle is carried out. 
In accordance with the invention, preferably at least two 
cycles, and thus two replacement analyses, are carried out. 
Thus, a next library of test sequences is provided, based on 
the 10 to 15 test sequences of the previous library that 

30 showed the highest activity, as set forth above. The test 
sequences in this next library will be evaluated for their 
activity, and so on. 

The number of cycles that has to be carried out will 
depend on the desired degree of activity of the mimotope 

35 sequence to be found for the receptor. Starting from about 
4 50 0 randomly chosen dodecapeptides , it has been found 
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possible to arrive at the exact epitope sequence for a 
monoclonal antibody in less than three cycles. 

In a preferred embodiment of the invention, the 
amount of receptor used for determining the activity of the 
5 test sequences towards said receptor, is lowered in each 
cycle. It has been found that building blocks that seem 
essential in the first cycle may become non-essential in 
further cycles. In other words, in said first cycle local 
optima may be found, which may be overcome in a subsequent 

10 cycle or in subsequent cycles. The lowering of the amount of 
the "receptor in the determining of the activity of the test 
sequences has been found to assist in overcoming such local 
optima. Preferably, the amount of receptor used in the 
determination of the activities of test sequences in a 

15 library is reduced by a factor of from 50 to 1000, more 
preferably from 10 to 100. 

The invention will now be further elucidated by the 
following, non-restrictive examples . 

20 EXAMPLES 

The described examples illustrate six variations of 
the present optimization method that has been successfully 
applied to lead peptides, identified with antibodies 

25 (monoclonal and polyclonal) raised against peptides, 

proteins, viruses, bacteria, sugars and steroids, from 
various types of peptide libraries. It can be envisaged that 
additional variations are possible. The concept that rules 
these variations is the repetition of replacement analyses on 

30 1 or more lead peptides. Local minima are overcome and 
epitopes and mimotopes are identified. 
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Materials and Methods 

Synthesis and screening minicards libraries (used in examples 
1, 2, 5, 6) 

5 Using the 20 natural L-amino acids 4550 random 

dodecapeptides (12-mers) were generated with a random 
generator programmed in Quick basic which runs on a 4 86 DX2 
(66 MHz) computer system. In this library the frequency of 
each residue is approximately 5%. This set of sequences was 

10 used to design additional libraries. One in which all 

sequences are in the D-amino acid form, one in which the 2nd 
and 11th position are held by a cysteine and one in which the 
3rd and 10th position are held by a cysteine. The aim of the 
latter two is to introduce a disulphide bridge into the 

15 peptide which should present the peptides as loops. Very 

important here is that the sequence of the amino acids within 
and outside the cysteines is identical to that of the first 
set of 4550 dodecapeptides. In this way the activity of these 
sets of dodecapeptides can be compared. Example- 1 describes 

20 results obtained with the synthetic peptide library one in 
which the 3rd and 10th position are held by a cysteine. 
Exainple-2 describes results obtained with the synthetic 
peptide library composed of 4550 random dodecapeptides {12- 
mers) , i.e. no cysteine or any other motif was used. 

25 The libraries were synthesized and screened using 

credit-card format mini-PEPSCAN cards (455 peptides/card) as 
described previously (Slootstra et al . , 1995b). In example-1 
the binding of monoclonal antibody 26/9 to each peptide was 
tested in a PEPSCAN- based enzyme-linked immuno assay (ELISA) . 

3 0 Monoclonal antibody 2 6/9 has been described previously 

(Wilson et al . , 1984; Rini et al . , 1992; Churchill et al . , 
1994) . Monoclonal antibody 26/9 was raised against the 
peptide HA175-110 of the hemagglutinin protein of influenza 
virus (X47:HA1) (Wilson et al . , 1984). 

35 In example-l the 455-well creditcard- format 

polyethylene cards, containing the covalently linked 



wo 00/29851 



11 



PCT/NL99/00700 



peptides, were incubated with antibody 26/9 (100 ixg/ml) . 
After washing the peptides were incubated with rabbit-anti- 
mouse peroxidase (rampo, dilution 1/1000) (Dakopatts) (1 hr, 
25oC) , and subsequently, after washing the peroxidase 
substrate 2 , 2 ' -azino-di-3-ethylbenzthiazoline sulfonate 
(ABTS) and 2 /il/ml 3% H202 were added. After 1 hr the color 
development was measured. The color development of the ELISA 
was quantified with a CCD-camera and an image processing 
system. The setup consists of a CCD-camera and a 55 mm lens 
(Sony CCD Video Camara XC-77RR, Nikon micro-nikkor 55 mm 
f/2.8 lens), a camara adaptor (Sony Camara adaptor DC-77RR) 
and the Image Processing Software package TIM, version 3.36 
(Difa Measuring Systems, The Netherlands). TIM runs on a 486 
DX2 (50 MHz) computer system. 

The dodecapeptide library, composed of 4550 random 
dodecapeptides, is screened with relatively high 
concentration of antibody (100 (ig/ml, more usually 10 /xg/ml, 
see exait^les 2-6) . This concentration is approximately 2 
orders of magnitude above the concentration required to 
obtain maximal binding activity in ELISA with the native 
epitope peptide (not shown) . The concentration of 100 tig/ml 
was used to obtain many binding peptides from the small set 
of 4550 random dodecapeptides. In previous studies it was 
shown that such a strategy, without obtaining an unfavorable 
signal to noise ratio, can result in hundreds of binding 
peptides that resemble small linear or non-linear parts of 
the native epitope (Slootstra et al . , 1995b; Slootstra et 
al . . 1997) . 

Synthesis and screening of OTHER pepscan libraries (used in 
example 4) 

In addition to random minipepscan libraries mimotopes 
can also be identified from standard pepscan libraries. These 
libraries contain all overlapping 12-mers (or shorter/longer) 
covering the linear sequence of a known protein (Slootstra et 
al . , 1995a) . 
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Synthesis and screening of non-pepscan libraries (used in 
examples 3 , 6 ) 

Lead peptides can also be derived from other type of 
libraries such as for example phage-display libraries. 

Sequence analysis of lead molecules (used in exaii5)le-5) 

All 4 550 dodecapeptides were ranked according to 
their binding activity. According to their ranking consensus 
sequences and motifs are identified. Initial methods of lead 
optimization that only use the sequence of the top 50 
molecules have been described in Slootstra et al. (1995b; 
1997). The present method uses all 4550 sequences. Firstly, 
the frequency and/or distribution of single amino acids and 
the dipeptide motifs OO. dipeptide motifs OXO and dipeptide 
motifs OXXO is determined using Microsoft Excel 4,0 (O, one 
of the 2 0 natural L- amino acids; X, any residue) . Secondly, 
properties of the amino acids (hydrophobicity , charge etc.) 
are included in the analysis. Thirdly, all this data is used 
to optimize the activity of the top 10-50 lead molecules. 
This is done by substitution of building blocks that inhibit 
activity and include building blocks that improve binding 
activity . 

The present sequence analysis method improves the 
activity of lead molecules through motif analysis of all 
sequences part of the library. 

Replacement analyses (used in examples 1, 2, 3, 4, 5, 6) 

In a replacement analysis the binding activity of 
complete series of substitutions analogs of lead peptides, in 
which each position is replaced by each of the other 19 
natural L-amino acids, is investigated in detail. In 
addition, it is possible to use the 20 D-amino acids as well 
as other available non-natural amino acids. Substitutions 
that result in improved binding are combined into new 
sequences of building blocks. These new sequences are again 
tested in a 2nd replacement analysis. If necessary more 
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rounds of replacement analyses are performed. After each 
round of a replacement analyses the antibody (or other 
soluble receptor) concentration can be lowered to obtain 
maximal binding activity (e.g. from 100 ^g/rnl to 0.01 /xg/ml 
after 2 rounds of replacement -analyses , as shown in example- 

1) . 
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Notes for the excunples : 

- the 10 /zg/ml, 1 /zg/ml etc. denote the antibody 
concentration . 

- The line "improved position- 01" etc, means that 
this change in amino acid (is underlined) improves binding 
activity in pepscan elisa at given antibody concentration. 
Positions that could not be improved are not mentioned (e,g. 
position- 08 in first replacement -net of example- 1, i.e. the 
original I at position 8 gives the highest activity) - 

Example- 1: 

title: Identification of an epitope through a lead peptide 
selected from 4 5 50 random dodecapept ides (minipepscan library 
with motif XXCXXXXXXCXX , X , randomly selected amino acid, 
cf. Materials and Method)) 

tools: lead peptide GCGAAMNIRCYA 

methodology: two rounds of replacement analyses 
Results : 

In example- 1, the lead peptide CGCAAMNIRCYA was 
derived (with antibody 26/9) from the random library in which 
the 3rd and 10th position are held by a cysteine (see above 
in Materials and methods) . All possible single substitution 
analogs of the random peptide CGCAAMNIRCYA tested in pepscan 
for binding antibody 26/9 at 100 /zg/ml . Below these results 
are described in detail . 

The replacement analysis of the lead peptide 
CGCAAMNIRCYA resulted in the identification of building 
blocks that cannot be replaced by any other building blocks 
(e.g. Y and A), and to the identification of residues that 
can be replaced by one or two other building blocks (e.g. N) , 
and to residues that can be replaced by many other building 
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blocks (e.g. M) . Some replacements improve binding activity 
considerably (e.g. N into D) . 

All these replacements were used to design the 
improved peptide EMDEEEDIiy[NYA. Note that this peptide binds 
5 antibody 26/9 at much lower concentration, i.e. has improved 
binding activity (100 //g/ml for CGCAAMNIRCYA and 1.0 fig/ml 
for EMDEEEDIMNYA) . 

The peptide EMDEEEDIMNYA was run through a second 
replacement analysis. Again some replacements improve binding 

10 activity considerably. These replacements were used to design 
the -improved peptide EMDEEEDVPDYA . Essential is that the 
first part of EMDEEEDIMNYA, EMDEEE, does not contain critical 
residues whereas the latter part, DIMNYA, does. Combination 
of the improved residues in this latter part results in the 

15 sequence DVPDYA. The sequence DVPDYA is identical to the 
linear epitope of antibody 2 6/9. Thus, the lead peptide 
CGCAAMNIRCYA derived from a few thousand random 
dodecapeptides was turned into native epitope sequence 
through two replacement analyses. 

20 

REPLACEMENT ANALYSIS- I 

original lead: CGCAAMNIRCYA 

activity at > 100.0 /ig/ml 
improved position-01: EGCAAMNIRCYA 
25 activity at > 10.0 /xg/ml 

improved position-02: CMCAAMNIRCYA 

activity at > 10.0 ^xg/ml 
improved position-03: CGDAAMNIRCYA 

activity at > 10.0 fig/ml 
30 improved position-04: CGCEAMNIRCYA 

activity at >. 10.0 ^g/ml 
improved position-05: CGCAEMNIRCYA 

activity at >. 10.0 fxg/ml 
improved position-06: CGCAAENIRCYA 
35 activity at 2: 10.0 /zg/ml 

improved position-07: CGCAAMDIRCYA 
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activity at > 10.0 fig/ml 
improved position-09: CGCAAMNIMCYA 

activity at > 10.0 /ig/ml 
improved position-10: CGCAAMNIRNYA 
5 activity at > 10.0 fig/ml 

combination improvements : EMDEEED I MN YA 

activity at > 1 . 0 /zg/ml 

REPLACEMENT ANALYSIS -II 
10 combinations rep-an. I: EMDEEEDIMNYA 

activity at >: 1 . 0 /ig/ml 
improved position-08: EMDEEEDVMNYA 

activity at >: 0 . 1 fJ-s/ml 
improved position-09: EMDEEEDIPNYA 
15 . activity at >: 0 . 1 fJig/ml 

improved position-10: EMDEEEDIMDYA 

activity at > 0 • i Mg/^^l 
combination improvements: EMDEEEDVPDYA 

activity at >: 0.01 /ig/ml 



20 



25 



Notes : 

The sequence DVPDYA is the original epitope. The 
peptide EMDEEEDVPDYA has a 10 -fold improved binding affinity 
(in solution) over the native epitope peptide YPYDVPDYASLRS . 



Example -2 : 

title: Identification of a mimotope through a lead peptide 
30 selected from 4550 random dodecapeptides (random minipepscan 
library) 

tools: lead peptide ANWPSAIGAFGL 



35 



mettiodology : three rounds of replacement analyses 
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10 



15 



20 



Results : 

In example-2, lead peptides were identified through a 
random minipepscan library. The difference of example-2 with 
example -1 is that the antibody used in example -1 binds a 
linear epitope whereas the antibody used in example-2 binds a 
non-linear epitope. The following multiple replacement 
analyses were done as discussed in example- 1. The identified 
mimotope does not resemble any region of the linear sequence 
of the native protein. 



REPLACEMENT ANALYSIS -I 
original lead; 



improved posit ion- 01 



25 



ANWPSAIGAFGL 

activity at > 10.0 ^g/ml 
HNWPSAIGAFGL 

activity at > 5 . 0 fig/ml 
improved position-02: AWWPSAIGAFGL 

activity at >. 5 . 0 fig/ml 
improved position-03: ANAPSAIGAFGL 

activity at > 5.0 iig/ml 
improved position-04: ANWSSAIGAFGL 

activity at > 5.0 /xg/ml 
improved position-11: ANWSSAIGAFKL 

activity at > 5.0 /xg/ml 
combination improvements: HWAS S A I GAFKL 

activity at > 1 . 0 fxg/ml 



35 



REPLACEMENT ANALYSIS- II 

combinations rep-an. I: HWASSAIGAFKL 



30 improved position-01: 
improved position-02: 
improved position-03: 



improved position-07: 



activity at > 1.0 /ig/ml 

KWASSAI GAFKL 

activity at >_ 0.5 /xg/ml 

HYASSAI GAFKL 

activity at >: 0 . 5 /xg/ml 

HWGSSAI GAFKL 

activity at >. 0 . 5 ^g/ral 

HWASSAMGAFKL 



wo 00/29851 PCT/NL99/00700 

18 

activity at > 0.5 /xg/ml 
combination improvements: KYG SSAMGAFKL 

activity at >. 0 . 1 /ig/ml 



REPLACEMENT ANALYS I S - 1 1 1 
combinations rep-an. II: KYGSSAMGAFKL 

activity at >: 0 . 1 /xg/ml 
improved position-03: KYFSSAMGAFKL 

activity at > 0.05 //g/ml 
impr-oved position-06: KYGSSGMGAFKL 

activity at > 0.05 fig/ml 
combination improvements: KYFSSGMGAFKL 

activity at > 0.01 fig/ml 



Example -3 : 

title: Identification of a mimotope through a lead derived 
from phage-display library composed of >1000.000 random 
hexapeptides . 

tools: lead peptide SDTRKG* 

methodology: lengthening to the left and to the right of 
SDTRKG with cysteines/glycines, followed by three rounds of 
replacement -analyses 

Results : 

In example-3, lead peptides were identified through 
phage-display. Adjacent cysteines/glycines were added to 
improve binding activity. After obtained activity multiple 
replacement analyses were done as discussed in example-1. 
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LENGTHENING BY CYSTEINES/GLYCINES 



phage-display lead : 



lengthened lead: 



lengthened lead; 



SDTRKG 

NO activity at 10.0 /xg/ml 
CSDTRKGC 

activity at > 10.0 /xg/ml 
CSDTRKGCG 

activity at > 10.0 fig/ml 



REPLACEMENT ANALYSIS- I 
lengthened lead: 

improved position- 02 : 

improved position-03: 

improved position-05: 

improved posit ion- 06: 

combination improv. : 



CSDTRKGCG 
activity at 
CTDTRKGCG 
activity at 
CSETRKGCG 
activity at 
CSDTHKGCG 
activity at 
CSDTRYGCG 
activity at 
CTETHYGCG 
activity at 



>. 10.0 fig/val 

>: 5 . 0 /xg/ml 

> 5 . 0 /zg/ml 

>. 5 . 0 /xg/ml 

>_ 5 . 0 /xg/ml 

>. 1.0 A^g/ml 



REPLACEMENT ANALYSIS- II 
comb, rep -an. I: 

improved position-02: 

improved position-05: 

improved position-06: 

combination improv. : 



CTETHYGCG 

activity at > 1 . 0 /xg/ml 
CYETHYGCG 

activity at > 0 - ^ /xg/ml 
CTETKYGCG 

activity at 0.5 /xg/ml 
CTETHFGCG 

activity at >: 0 . 5 /xg/ml 
CYETKFGCG 

activity at > 0 . 1 /xg/ml 
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REPLACEMENT ANALYSIS- III 



comb, rep-an. II: 



CYETKFGCG 



activity at > 0 . 1 fig/ml 



improved position-01: 



DYETKFGCG 



5 



improved position-08: 



activity at > 0.05 fig/ml 
CYETKFGNG 



combination improv. : 



activity at 2: 0.05 /ig/ml 
DYETKFGNG 



activity at > 0.01 /zg/ml 



10 



*, t-his lead peptide is, as a synthetic peptide, not active 
(not in elisa (pepscan or standard nor in solution) . This is 
not unique. Often phage-peptides are only active as part of 
the phage-coat protein. In other formats they lose their 
15 activity. 

Example- 4: 

20 title: Identification of a mimotope through a lead derived 
from a standard pepscan analysis. 

tools: lead peptide RVMIKLILVNFR* and complete sequence of 
native protein (part which was used is KIYRVMIKLILVNFRMQP) . 

25 

metliodology : Two rounds of replacement -analyses , followed by 
lengthening to the left and right, again followed by two more 
rounds of replacement -analyses , finally followed by 
lenthening to an 18-mer mimotope. 

30 

Results : 



standard pepscan analysis, i.e. the antibody was tested on 
all overlapping 12-mers covering the linear sequence of the 
3 5 protein. The following two rounds of replacement analyses 
were done as discussed in example-1. In addition, the 



In example-4, a lead peptide was identified through 
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20 



25 



30 



21 

mimotope was lengthened to the left and right (3 amino acids, 
this can be further lengthened) through additional 
replacement analyses . 



5 REPLACEMENT ANALYSIS- I 
original lead: 

improved position- 01: 

10 improved position-02: 

improved position-03: 

improved position-08: 

improved position-11: 

combination improv. : 



REPLACEMENT ANALYSIS -II 
comb . rep - an . I : 

improved position-01: 

improved position-02: 

combination improv. : 



RVMIKLILVNFR 
activity at >. 
AVMIKLILVNFR 
activity at >. 
AIMIKLILVNFR 
activity at >: 
AVPIKLILVNFR 
activity at >. 
AVMIKLIRVNFR 
activity at >, 
AVMIKLILVNYR 
activity at > 
AIP IKLIRVNYR 
activity at > 



AIPIKLIRVNYR 
activity at >^ 
YIPIKLIRVNYR 
activity at >. 
APPIKLIRVNYR 
activity at >. 
YPPIKLIRVNYR 
activity at >. 



10.0 Mg/ml 

5.0 fig/vnl 

5 . 0 fig/ml 

5 . 0 fig/ml 

5 . 0 fig/ml 

5 . 0 /xg/ml 

1 . 0 fig/ml 



1 . 0 /ig/ml 

0 . 5 fxg/ml 

0 . 5 /ig/ml 

0 . 1 /ig/ml 



35 



LENTHEMING WITH NATIVE SEQUENCE: 
comb, rep-an. II: YPPIKLIRVNYR 

activity at 
lengthened left: KIYYPPIKLIRV 

activity at >. 
lengthened right: IKLIRVNYRMQP 



0 . 1 /ig/ml 
1 . 0 /ig/ml 
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10 



activity at > 1 . 0 tig/ml 



REPLACEMENT ANALYSIS- III of left lengthened peptide 



lengthened left : 
improved posit -01: 
improved posit-02: 
improved posit-03: 
improved posit-08: 
combination impr. : 



15 



KIYYPPIKLIRV 

activity at >. 1 . 0 /ig/ml 

RIYYPPIKLIRV 

activity at > 0 . 5 fig/ml 

KPYYPPIKLIRV 

activity at > 0 . 5 fig/ml 

KIWYPPIKLIRV 

activity at > 0.5 /xg/ml 

KIYYPPISLIRV 

activity at >: 0 . 5 fig/ml 

RPWYPPISLIRV 

activity at > 0 . 1 fig/ml 



REPLACEMENT ANALYSIS-IV of right lengthened peptide: 



20 



25 



lengthened right : 
improved posit-10: 
improved posit-11: 
improved posit -12: 
combination impr . : 



IKLIRVNYRMQP 

activity at > 1.0 //g/ml 

IKLIRVNYRCQP 

activity at > 0.5 /xg/ml 

IKLIRVNYRMEP 

activity at > 0 . 5 fig/ml 

IKLIRVNYRMQN 

activity at > 0 . 5 }ig/ml 

IKLIRVNYRCEN 

activity at > 0 . 1 ^ig/ral 



combination total: RPWYPPISLIRVNYRCEN 
3 0 activity at >_ 0.01 ^g/ml 

*, lead peptide was identified from a library composed of all 
overlapping 12-mers covering the linear sequence of a 
protein. This makes it possible to lengthen the peptide to 
35 the left and right with adjacent amino acids, in this case 

KIY on the left and MQP on the right. Additional replacement- 
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analyses of 12-mers, shifted three to the left or three to 
the right of the sequence finally results in an 18-mer 
mimotope . 

5 

Example- 5: 

title: Identification of a mimotope through a set of similar 
leads selected from 4550 random dodecapeptides (random 
10 minipepscan library) 

tools: set of 6 lead peptides QNNMKLFRGCVP , RGIKWNEMTDQW, 
KLQQNPTFYPPV, TNNCKEFAGIVP , RGILTNIMKDQW , IVQNNPKFFRGA 
(potentially up to all 4550 peptides, see material and 
15 method, in this case also 'negative' amino acids are removed 
from the leads) 

methodology: : determination of consensus sequence, followed 
by two rounds of replacement analyses of the consensus 

2 0 sequence 

Results : 

In example- 5, a set of similar lead peptides were 
used to identify a consensus sequence. The consensus 
25 sequences were identified as discussed in materials and 

method. This sequence was used in the replacement analyses. 

ALIGNMENT OF LEAD PEPTIDES : 

3 0 ONNM KL FRG CVP 

RGIKWNEMTDQW 
KLQQNPTFYPPV 
TNNCKEFAGIVP 
RGILTNIMKDQW 
3 5 I VQNN PKF FRG A 



wo 00/29851 PCT/NL99/00700 

24 



consensus : IL.QNNMKDFRG 



REPIiACEMENT ANALYSIS- 1 
consensus 1 ead : 

improved position-03: 

improved position-07: 

improved position- 10: 

combination improv. : 



ILQNNMKDFRG 

activity at > 1 . 0 /ig/ml 
ILTNNMKDFRG 

activity at > 0 . 5 /xg/ml 
ILQNNMPDFRG 

activity at > 0 • ^ MO/^^ 
ILQNNMKDWRG 

activity at > 0 . 5 /xg/ml 
ILTNNMPDWRG 

activity at > 0 . 1 jLtg/ml 



REPLACEMENT ANALYSIS- II 
comb, rep -an. I: 

improved position-07: 

improved position- 11 : 

combination improv. : 



ILTNNMPDWRG 

activity at > 0 . 1 fig/ml 
ILTNNMGDWRG 

activity at > 0.05 /ig/ml 
ILTNNMPDWYG 

activity at > 0,05 /xg/ml 
ILTNNMGDWYG 

activity at > 0.01 /xg/ml 



Example - 6 : 

title: Identification of a mimotope through a set of 
different leads selected from phage-display library composed 
of >1, 000, 000 random hexapeptides . 

tools: set of 3 lead peptides (ANWPSA, KLITRW, NVCSWS) 

methodology: Two rounds of replacement analyses (for each 
lead peptide) , followed by determination of overall consensu 
sequence . 
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Results : 

In example- 6, different lead peptides were used to 
identify a consensus sequence. Each lead peptide was used in 
multiple replacement analyses (two rounds) . The resulting 
three mimotopes were aligned which resulted in a lengthened 
mimotope with improved activity. 



15 



20 



REPLACEMENT ANALYSIS- 


-lA 














original lead 


ANWPSA 


activity 


at 


^10 


. 0 


ptg/ml 


improved position- 01 


HNWPSA 


activity 


at 


> 


a 


. 0 


^g/ml 


improved position- 02 


AWWPSA 


activity 


at 


> 


cr 
D 


. 0 


fig/ml 


improved position- 03 


ANAPSA 


activity 


at 


> 


c 
D 


. 0 


/xg/ml 


improved position- 04 


ANWSSA 


activity 


at 




5 


. 0 


ptg/ml 


combination improv. 


HWASSA 


activity 


at 


_> 


1 


. 0 


fig /ml 


REPLACEIVIENT ANALYSIS- 


-IIA 














comb. rep -an. I A 


• HWASSA 


. activity 


at 




1 


, 0 


fjL<3/ ml 


improved posit ion- 05 


: HWASPA 


activity 


at 






0 . 5 


/xg/ml 


combination improv. 


: HWASPA 


: activity 


at 






0 . 5 


jLtg/ml 


REPLACEMENT ANALYSIS- 


-IB 














original lead 


: KLITRW 


: activity 


at 




LO 


. 0 


/ig/ml 


improved position- 01 


: SLITRW 


: activity 


at 


> 


5 


. 0 


fig /ml 


improved posit ion- 02 


: KSITRW 


: activity 


at 


_> 


5 


. 0 


/ig/ml 


improved position- 03 


: KLATRW 


: activity 


at 


>^ 


5 


. 0 


/ig/ml 


improved position- 06 


: KLITRY 


: activity 


at 


_> 


5 


. 0 


/ig/ml 


combination improv. 


: SSATRY 


: activity 


at 


>^ 


1 


. 0 


/ig/ml 



REPLACEMENT ANALYSIS -IIB 



30 



comb . 



rep -an. IB 



improved position- 02 
combination improv. 



SSATRY 
SPATRY 
SPATRY 



: activity at >. 1 . 0 /ig/ml 
: activity at 0.5 /ig/ml 

: activity at > 0.5 /ig/ml 



35 



REPLACEMENT ANALYSIS -IC 
original lead : NVCSWS 

improved position-02: NI.CSWS 



activity at >.10.0 
activity at >. 5.0 



/ig/ml 
/ig/ml 



WO 00/29851 



improved position-04: NVCHWS 
improved position-06: NVCSWA 
combination improv. : NXCHWA 



m 
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activity 


at 




5 


.0 


/ig/ml 


activity- 


at 




5 


. 0 


/zg/ml 


activity 


at 


> 


1 


. 0 


/ig/ml 



5 REPLACEMENT ANALYSIS- IIC 



comb. rep -an. IC : 


NICHWA 


: activity 


at 


> 1 


.0 




/xg/ml 


improved position-01: 


YICHWA 


: activity 


at 


>^ 


0 


. 5 


/xg/ml 


improved position-02: 


NVCHWA 


: activity 


at 


>_ 


0 


. 5 


/ig/ml 


combination improv. : 


YVCHWA 


: activity 


at 


>^ 


0 


. 1 


/ig/ml 



10 

ALIGNMENT combination improv. IIA, I IB and IIC: 

HWASPA 

SPATRY 

YVCHWA 
YVCHWASSATRY 
activity at 0.01 /ig/ml 



combination improvements 1 

combination improvements 2 

15 combination improvements 3 
consensus : 



wo 00/29851 



PCT/NL99/00700 



27 



Claims 

1. A method for determining a mimotope sequence for a 

receptor comprising the steps of: 

a) providing a library of test sequences; 

b) determining the activity of each test sequence of the 
library towards the receptor; 

c) identifying a test sequence comprising at a certain 
position a building block which, according to the results 
of step b) , is favored at said position; 

d) providing a next library of test sequences, based on said 
test sequence identified in step c) , by replacing a 
building block at selected positions of the identified 
test sequence with selected building blocks; 

e) determining the activity of each test sequence of the 
library provided in step d) towards the receptor; 

f) identifying a test sequence comprising at a certain 
position a building block which, according to the results 
of step e) , is favored at said position; 

g) repeating steps d) - f) for the library of test sequences 
provided in step d) , for a number of cycles sufficient for 
finding in step f) a mimotope sequence that gives 
sufficient activity towards the receptor. 

2. A method according to claim 1, wherein the chemical 
composition of the test sequences provided in step a) is 
known . 

3. A method according to claim 1 or 2 , wherein in step 
e) an amount of receptor is used for determining the 
activity, which amount is smaller than said amount used in 
step b) , and wherein said amount in step g) is smaller than 
said amount in step e) of the cycle directly preceding said 
step g) . 

4. A method according to claim 3, wherein in step e) the 
amount of receptor used for determining the activity is 
smaller by a factor in the range of from 5 to 1000 smaller 
than said amount used in step b) , and wherein said amount in 
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step g) is smaller by a factor in the range of from 5 to 1000 
than said amount in step e) of the cycle directly preceding 
said step g) . 

5. A method according to claim 4, wherein in step e) the 
5 amount of receptor used for determining the activity is 

smaller by a factor in the range of from 10 to 100 smaller 
than said amount used in step b) , and wherein said amount in 
step g) is smaller by a factor in the range of from 10 to 100 
than said amount in step e) of the cycle directly preceding 

10 said step g) . 

6. - A method according to any one of the preceding 
claims, comprising at least one step d) wherein at least one 
building block is replaced by a group of building blocks. 

7 . A method according to any one of the preceding 
15 claims, wherein the predetermined set of building blocks 

comprises amino acids, monosaccharides, and nucleotides. 

8 . A method according to any one of the preceding 
claims, wherein the test sequences comprise from 3 to 2 0 
building blocks. 

20 9. A method according to any one of the preceding 

claims, wherein the library of test sequences of step a) 
comprises from 500 to 10,000 test sequences. 

10. A method according to any one of the preceding 
claims, wherein the receptor is chosen from the group 

25 consisting of monoclonal antibodies, proteins, such as 
enzymes, cells, hormone receptors, and micro-organisms, 

11. A method according to any one of the preceding 
claims, wherein the activity is determined using an immune 
assay, BIACORE or AFM. 

30 12. A method according to any one of the preceding 

claims, wherein each test sequence of a library is physically 
separated from the other test sequences of said library. 
13. A method according to claim 12, wherein each test 

sequence is located on a minicard or flat support medium. 

3 5 14. A mimotope sequence obtainable in a method according 

to any one of the preceding claims. 
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Applicant 



STICHTING DIENST LANDBOUWKUNDIG ONDERZOEK et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,JP,KP,KR,MA,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AL,AM,AP,AT,AZ,BA3B,BG,BR,BY,CA,CH,CR,CU,C2,DE,DK,DM,EA,EE,EP,ES,FI,GB,GD,GE,GH, 

GM,HR,HU,IDJLJNJS,KE,KG,KZ,LaLK,LR,LS,LT,LU,LV,MD,MG,MK,MN,MW,MX,NO,NZ^^ 

PT,RO,RU,SD,SE,SG,SI,SK,SUTJJM,TR,TT,TZ,UA,UG,UZ,VN,YU,ZW 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
25 May 2000 (25.05.00) under No. WO 00/29851 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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STICHTING DIENST LANDBOUWKUNDIG ONDERZOEK et al. 





1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and Is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report Is also accompanied by ANNEXES, I.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). - 

These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following Items: 
I Ki Basis of the report 



II 


□ 


Priority 


III 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 


IE) 


Reasoned statement under Article 35(2) with regard to novelty, Inventive step or Industrial applicability; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VII 
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Certain defects in the international application 


Vllt 




Certain observations on the International application 
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International application No. PCT/NL99/00700 



I. Basis f the r p rt 

1 , This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70, 16 and 70, 1 7),): 
Description, pages: 

1 -26 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise Indicated under this item. 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



Claims, No.: 



1-12 



as received on 



12/01/2001 with letter of 



12/01/2001 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/NL99/00700 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-12 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-12 


Industrial applicability (lA) 


Yes: 


Claims 


1-12 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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The following documents are referred to in this communication; the numbering will be 
adhered to in the rest of the procedure: 



D1: WO 94/26775 A 

D2: US 5 814 470 A 

D3: US 5 763 193 A 

D4: US 5 645 996 A 

D5: US 5 582 997 A 

D6: US 5 565 325 A 

D7: US 5 556 762 A 

D8: Immunotechnology (1 995) 1 1 75-1 87 

D9: J.lmmunoLMtds (1 995) 18Z 1 79-1 88 



Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 . The present application satisfies the criteria of requirements of Article 33(2) PCT. 
with regard to novelty. None of the documents cited on the International Search 
Report discloses all the features of claim 1 , namely a method for determining a 
mimotope sequence to a receptor comprising 



(a) solid support with a random library of sequences, said sequences consisting 
of amino acids, monosaccharides or nucleotides as building blocks, 
determining activity and identifying sequences having a building block at a 
favoured position, 

(b) constructing a library from said sequences, analysing for activity and 
identifying sequences having a building block at a favoured position, 

(c) constructing a further library based upon the identifed sequences in (b) and 
repeating step (b) until a sequence (mimotope) having the desired activity to 
said receptor is identified 



wherein all the sequences are located on a minicard or flat support . 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/NL99/00700 

EXAMINATION REPORT - SEPARATE SHEET 



2. The present application does not meet the requirements of Article 33(3)PCT 
because the subject matter of claims 1-12 lacks an inventive step. The provision 
of a first library, analysis of a reaction (activity) and construction of a further library 
or libraries based upon the results obtained is well known in the state of the art 
and demonstrated in D2 (claims), D4 (col. 20-23), D5 (col. 17-21), D6 (claims) , 
D7 (claims), D8 (pages 179-181, 186) and D9 (pages 183-185). The only two 
features which distinguish the present application from the state of the art are the 
use of a random library and the fact that the test squences are attached to a solid 
support (minicard). Both of these features are well known in the prior art as 
demonstrated by D6 (claim 1), D8 (page 176, right hand column, 2nd paragraph) 
which also provides further references ("..29-31.") and D9 (page 180, 184) with 
regard to the use of random libraries and D5 (col. 17 lines 25-38) and D8 (section 
2-4). Neither of these features renders the subject matter of the claims inventive 
over the cited prior art. 

2.1 Thus the inventive contribution lies in the mere repetition of the same steps until a 
sequence is obtained that meets the requirements of the problem i.e. produces 
optimised activity. Such repetition falls within the knowledge and ability of the 
skilled person and does not constitute an inventive step. The mere production of a 
mimotope sequence by a non-inventive method (independent claim 12) similarly 
lacks an inventive step for the same reasoning as mimotope sequences per se 
are known. Dependent claims 2-11 do not appear to contain any additional 
features which, in combination with the features of any claim to which they refer 
meet the requirements of the PCT with respect to inventive step as the 
embodiments are either disclosed in the cited prior art or also fall within the 
knowledge and ability of the skilled person. 

2.2 D1 and D3 refer to chemical compound synthesis from building blocks other than 
amino acids, monosaccharides or nucleotides and are therefore not relevant to 
the subject matter of the claims. 

3. All claims meet the criteria of Article 33(4) PCT with regard to industrial 
applicability. 
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R Item VIII 

Certain observations on the international application 

1 . The application does not nneet the requirements of Article 6 PCT for the following 
reasons:- 

(a) The subject matter of the claims is vague and obscure due to the use of 
such phrases as "..at a certain position..", "..is favoured at..", "..sufficient 
for.." or "..sufficient activity.." which all lead to a lack of clarity. 

(b) The scope of the claims is unduly broad referring to the use of "building 
blocks" which may be amino acids, monosaccharides or nucleotides (claim 
1). However the description only provides adequate technical support for the 
use of amino acids, being wholly silent with regard to the remaining "building 
blocks" other than a simple restatement of the claim (page 3). 

(c) The use of the relative term "..smaller.." in claim 3 leads to a lack of clarity. 

(d) Claim 4 is inconsistent with page 9 lines 13-16 and claim 8 is inconsistent 
with page 4 lines 24-26. 

(e) Claim 11 lacks support in the body of the description. 

(f) Claim 12 is lacking in clarity and is unduly broad as the claim is not limited by 
any technical (sequences) or functional characteristics. 

(g) The sequence at line 19 page 14 is incorrect and inconsistent with the rest of 
Example 1. 

2. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D2, D4-D9 is not mentioned in the description, nor are 
these documents identified therein. 



Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1997) 
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Eur. pat, appln. no. PCT NL99/J^OO 
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New Claims 

5 

1. A method for determining a mimotope aequencd for a receptor 

comprising the steps of: 

n) providing a solid support with a random library of test sequences composed 
of building blocks chosen £rom the group of amino acids, monosaccharides 
10 and nucleotides; 

b) determining the activity of each test sequence of the library towards the 

receptor; 

c) identi^iong a test sequence comprising at a certain position a building block 

which, according to the results of step b), is favored at said position; 
15 d) providing a next library of test sequences, based on said tost sequence 

identified in stop c)» by replacing a building block at selected positions of 
the identified test sequence with aeloctod building blocks; 
e) determining the activity of each test sequence of the library provided in step 
d) towRrds the receptor; 
20 £) idcnti^ng a teat sequence comprising at a certain position a building block 
which, according to the results of step e), is favored at said position; 
g) repeating stops d) - f) for the library of teat sequences provided in step d), for 
a number of cydee sufficient for finding in atep f) a mimotope sequence that 
gives sufBciont activity towards the receptor; 
25 wherein each test sequence is located on a minicard or flat support medium. 

2. A method according to claim 1, wherein the chemical composition of 
the tost sequences provided in step a) is known. 

3. A method according to claim 1 or 2, wherein in step e) an amount of 
receptor is uned for determining the activity, which amoimt is smaller than 

30 said amoimt used in step b). and whoroin said amount in step g) is smaller 
than said amount in stop e) of tho cycle directly preceding said atep g), 
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4. A method according to daim 3^ wherein in step e) the amount of 
receptor iiBod for determining the activity is smaller by a factor in the range of 
from 5 to 1000 smaller than said amoimt used in step b), and wherein said 
amount in step g) is smaller by a factor in the range of from 6 to 1000 than said 

5 amoimt in stop e) of the cyclo diroctly preceding said stop g). 

5. A method according to claim 4, wherein in step e) the amount of 
receptor used for determining the activity is smaller by a factor in the range of 
from 10 to 100 smaller than said amount used in step b), and wherein said 
amount in step g) is smaller by a factor in the range of firom 10 to 100 than said 

10 amoimt in stop e) of the cycle directly preceding said step g), 

6. A method according to any one of the preceding claims, comprising at 
least one step d) wherein at least one building block ie replaced by a group of 
building blocks. 

7. A method according to any ono of tho preceding claims, wherein the 
15 test sequences comprise from 3 to 20 building blocks. 

8. A method according to any one of the preceding claims, wherein the 
library of test sequences of step a) comprises from 500 to 10,000 test sequences, 

9. A method according to any one of tho preceding claims, wherein the 
receptor is chosen from the group consisting of monoclonal antibodies, proteins, 

20 such as enzymes, cells, hormone receptors, and micro-organisms. 

10. A mothod according to any oixe of the preceding claims, wherein the 
activity is determined using an immuno assay, BIAGORE or AFM, 

1 1- A method according to any one of the preceding claims, wherein each 

test ftequence of a library is physically separated from the other tost sequences 
25 of said library. 

12. A mimotopo sequence obtainable in a method according to any one of 

the preceding claims. 



AMENDED SHEET 
IPEA/EP 



+0031703404600 



12. JAN '2001 08:52 ONTVANGEN VAN: 



#6283-005 



^TENT COOPERATION TREAT^^ 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Amde 18 and Rules 43 and 44) 



AppUcanfd or agent's file referenoe 
P21526PC00 


FOR FURTHER Nottncatkm of Transmtttal of International Search Report 
« r>r^r^mm {Fom PCT/ISA/220) 88 weU as, where appOcable. Item 5 below. 
ACTION 


IntBmattonal appUcaUon No. 
PCT/NL 99/00700 


Internationa] fUtng date (day/montti/yBar) 

15/11/1999 


(Earliest) Prtortty Date (day/month/yBar) 

13/11/1998 


AppOcant 

STICHTING DIENST LANDBOUUKUNDIG ONDERZOEK et a1 . 



This Inteniattonat Search Ftoport has been prepared by this Intennatlo^ appDcant 
aooordtng to Article 1 8. A copy Is being transmtttad to the International Bureau. 

TWs International Search Report oonslstB of a total of sheets. 

|T| It Is also acoornpanled by a copy of each prior art document cited In this report 



of the report 

a. With regard to the language, the bntematlonal search was carried out on the basts of the trttematlonal application In ttw 
language In which It wae fDed, unless otherwise IndlcatBd under ttils Item. 

I I tlw Iritennatlonal search was canted out on the basis of a trarislatlon of tl^ 
' Authority (Rule 23.1(b)). 

b. With regard to any nudeoUde andfor amino add Mqueneo disclosed In the International application, the Intematlonal search 
was canted out on the basis of the sequence Dsttng : 

I I contained In the International appDcaOon In wrtttsn form. 

filed together with the tntemaHonal application In computer readable fdrm. 
furnished subsequently to this Authortfy In wrftten Ibrm. 
furnished sid>sequBntly to this Authority In computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond ttie cBsdoeure In the 
bitematlonal application as filed has been furnished. 

the statement that ttie Infbmriatlon recorded In computer readable fbnn Is Identical to the written sequence IteUng has been 
furrMied 



|~| Certain dalma were found uneearchable (See Box I). 
I I Unity of Invention Is laddi^ (eee Box II). 



4. With regard to the title, 

Pn the text Is approved as sutmiltted by the appBcant 

I I the text has been established by this Authority to read as follows: 



5. With rsgard to the abdrad, 

|X| tlw text approved as submitted by the appOcant 

□ the text has been established, eocording to Rule 38.2(b), by this Authortty as It appears InBoxlll.TheappQcant may, 
wtthtn one rnonthtrom the date of rnaOb^ of this International search rep^ submit comments to this Authority. 

a The figure of the dra w ing s to be published with the abstract Is Rgure N . r= 



I I as suggested by the appDcant None of the figures. 

I I because the applicant failed to suggest a flgurs. 

I I because this figure better charBCterl2BS the Invention. 
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